Thymoquinone accelerates osteoblast differentiation and activates bone morphogenetic protein-2 and ERK pathway.
Thymoquinone (TQ), the active component of Nigella sativa L. is well known for its various beneficial effects against several diseases. However, its detailed effect on bone metabolism has not been studied before. Therefore, the aim of the present study is to evaluate the effect of TQ on the proliferation, differentiation, and mineralization of MC3T3-E1 osteoblast cells. Our data shows that TQ induced the proliferation of MC3T3-E1 cells and proved to be non-toxic for up to 72 h of incubation. TQ induced the mineralization of MC3T3-E1 cells as evidenced by an increase in bone nodule formation 14 days post TQ treatment. qRT-PCR analysis shows that TQ induced the expression levels of differentiation related genes including alkaline phosphatase, osteocalcin, and osteopontin, while no effect was seen on collagen 1a1. TQ also induced the expression levels of bone morphogenetic protein-2 (BMP-2) and upregulated the phosphorylation of ERK signaling pathway. In summary, the present study shows for the first time that TQ has anabolic effects on MC3T3-E1 cells and that this effect is mediated by an increase in the expression of BMP-2 along with the involvement of the ERK signaling pathway. This study also reveals that TQ may be beneficial in inducing osteogenesis.